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© Exhaust gas catalytic purifier construction. 



© Method of forming a catalytic bonding layer by 
^ chemical vapor deposition (CVD) onto carrier struc- 
^ tures including internal combustion engine exhaust 
system and catalytic converter components, in order 
O to bond a catalyst layer thereto, thereby providing a 
structure wherein additionally the bonding layer can 
fs* be energized to promote catalytic conversion-activat- 
W ing preheating of the catalyst. In an electromagnetic 
q induction catalytic preheating system, a ceramic lat- 
tice or a metallic network can form the base struc- 
ture of the catalytic converter, wherein at least the 
latter is encompassed by an electrical'thermal in- 



sulating layer; around either induction coiling is 
wrapped and secured by a thermally insulating ma- 
terial. Upon engine start, current is electromagneti- 
cally induced in the catalytic bonding layer or the 
metallic network through the induction coiling. Fur- 
thermore, the specific heat capacity of the bonding 
layer is low, and its specific resistance can be pre- 
determined; thus in heating quickly and efficiently, in 
tandem the catalyst is heated. The catalytic preheat- 
ing is also made efficient by the insulating properties 
of the insulating layers. 
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BACKGROUND OF THE INVENTION 

Technical Field 

The present invention relates to fabrication of 
exhaust gas catalytic conversion systems; more 
specifically it relates to structure arising from a 
particular method of fabrication which enables in- 
ductive heating to activate exhaust gas purifying 
catalyst, in application of the catalytic conversion 
system in an internal combustion motor vehicle. 

Description of the Background 

Internal combustion vehicle catalytic convenors 
are effective to treat noxious components such as 
HC, CO, and NO x contained in gases exhausting 
frC m the engine by breaking them down into less 
environmentally contaminating derivatives prior to 
their exit into the atmosphere. 

As regulations imposed on manufacturers gov- 
erning the levels of such pollutants in vehicle ex- 
haust emission which are permissible have become 
more and more stringent, the demand for improve- 
ments in exhaust gas catalytic purification systems 
has increased. 

One type of such systems incorporates a cata- 
lyst applied as a layer onto the surface of exhaust 
system carrier materials including a catalytic con- 
verter support network as well as exhaust conduits. 
A general manufacturing requirement therein is to 
form the catalyst layer such that it is not liable to 
peel away from the base material. 

Accordingly, the catalyst layer can be formed 
on the surface of the catalyst carrier via an inter- 
mediate layer. One example is described in Japa- 
nese Patent Laid-Open No. 71898/1982, wherein 
oxide whiskers are grown on the surface of a 
metallic carrier, composed of a ferric stainless steel 
alloy containing aluminum, to form a catalytic 
bonding intermediate layer, onto which a catalyst 
layer is formed. The bonding layer whiskers su- 
perficially formed on the surface of the metallic 
carrier firmly adhere the catalyst layer. Further- 
more, the bonding layer, being superficially formed 
on the metallic carrier though a chemical reaction 
therewith, is adhered to it very firmly. 

A significant drawback of this method of bond- 
ing a catalyst to base material is that it takes a 
considerable amount of time to form the bonding 
layer. 

Since catalytic materials are effective at the 
high . temperatures of the exhaust gas itself in 
breaking down the noxious components thereof, 
purification performance during warm-up to normal 
operating temperature following engine cold start is 
poor, and hydrocarbons and other untreated pollu- 
tants temporarily are exhausted into the atmo- 



sphere. The cumulative effect from the multitude of 
motor vehicles is significant enough to warrant 
treatment. 

Recent attempts made to enhance the catalytic 
s materials themselves to be effective for exhaust 
gas purification at the lower temperatures during 
engine warm-up have met with limited success. 

Accordingly, means to accelerate the heating 
of the exhaust-treating catalyst in advance of en- 
70 gine warm-up have been proposed, as disclosed 
for example in Japanese Utility Model Application 
Laid-Open No. 36324/1974. which describes the 
installation of an electric heater in close proximity 
to the end of a monolithic-structured catalyst and 
75 upstream with respect to exhausting gas flow. 

Therein, heat energy produced by electric cur- 
rent through heater wire spaced apart from the 
catalyst-bearing support heats gas at the mouth of 

.... tko hoatorl na? in turn 

the cataiync wnvcuw, an^ ^ — 

20 heats the catalyst as it enters the monolithic struc- 
ture. The heated gas superficially contacting the 
catalyst does not serve as an efficient heat transfer 
medium to effectively heat the catalyst, since its 
temperature drops considerably as a consequence 
25 of mixing with surrounding gas. The amount of 
electrical current supplied to the heater necessary 
to overcome this problem is too great to be prac- 
tical for apparatus in automobile installations. 

Another proposal is in Japanese Utility Model 
30 Laid-Open No. 67609/1988. Specifically therein, a 
conductive metallic base material is used as a 
catalyst carrier, and the carrier is electrically en- 
ergized in order to heat the exhaust-purifying cata- 
lyst to a high temperature. 
35 This way of preheating the catalyst by elec- 

trically energizing the metallic carrier is not sat- 
isfactory in that considerable time is taken to heat 
the metallic carrier to sufficiently high temperature, 
tending to nullify the purpose of catalytic preheat- 
40 ing Moreover, since a large amount of electricity is 
drawn from the battery by this preheating system 
immediately after the engine is started, a heavy 
burden is imposed on it. 

The metal support carrying the catalyst and as 
45 such forming a monolithic construction is integral in 
the electric heating circuit, which is liable to bring 
about the drawback of localized heating of the 
support, such that considerable differences in tem- 
perature will exist from one portion thereof to an- 
so other Consequently, different rates of expansion 
arise, causing separation of the catalyst material 
from the support. 

Japanese Utility Model Application La.d-Open 
No. 124412/1974 proposes a monolithic catalyst 
55 assembly which comprises a platinum catalyst car- 
ried in a monolithic structure on a support of silicon 
carbide which serves as a heating element, 
wherein the catalyst may be heated upon appl.ca- 



3 



EP 0 574 012 A2 



Hon of an electric current to the heating element. 

Similarly. Japanese Patent Application Laid- 
Open No. 295184/1991 proposes a honeycomb- 
structured support as a catalyst carrier, formed as 
a product of powder metallurgy, to which an elec- 
tric current is directly applied in order to heat it. 

Wherein the catalyst support of the monolithic 
construction is designed to function itself as a 
heating element, it is essential that the support, in 
composing an electric circuit, have a controlled 
resistance, whether the support is made of silicon 
carbide or a metal, or formed from a product of 
powder metallurgy. This type of construction, how- 
ever not only adds to the cost of the catalytic 
purifier apparatus, but also presents a problem in 
reliability, since an undesirable change in resis- 
tance is likely to occur during cycles of actual 

: „ » roc.it nf fnr fixamole. the separation 

of metal-to-metal joints wherein the support is 
formed from a metal foil, or as a result of partial 
cracking of a sintered support. Moreover, produc- 
tion of a reliable and satisfactory catalytic purifier 
construction is hindered by the difficulty of ade- 
quately forming electrode portions on the foregoing 
support. 

SUMMARY OF THE INVENTION 

Among the advantages sought is a method of 
forming exhaust gas converting catalyst onto car- 
rier base material, so as to eliminate peeling away 
of the catalyst despite prolonged use. 

It is additionally sought to realize the bonding 
of catalyst to catalytic converter catalyst support 
materials which would otherwise be deformed by 
the heat required by conventional bonding methods 
in a monolithic construction; and to realize the 
bonding of catalyst to the bore of exhaust conduits 
to provide auxiliary catalytic conversion along the 
course of the exhaust system as well. 

A further advantage sought is the rapid heating 
of the conversion catalyst in advance of heating of 
the exhaust system components by the exhausting 
gases as the engine warms up to operating tem- 
perature. . 

Further it is desirable to improve the efficiency 
of preheating of catalytic conversion components, 
keeping draining load on the engine ignition sys- 
tem battery to a minimum. 

Accordingly, the present invention relates to a 
method of bonding a catalyst for exhaust gas pu- 
rifying catalytic conversion to both metallic and 
lithic substrates, in the exhaust system of internal 
combustion engine motor vehicles. The method 
comprises the inventive step of forming a catalyst 
bonding layer by chomical vapor doposition, which 
can be carried out at temperatures on the order of 
those developed by the exhausting gas during op- 



eration, such that bonding of strength comparable 
to higher-temperature methods can be effected on 
carrier materials which otherwise might become 
deformed by higher temperature bonding heat, 
s The invention also relates to rapid, efficient 

preheating of the catalyst as a measure against 
further reduction of noxious vehicle emissions to 
comply with or exceed increasingly stringent gov- 
ernment regulations, yet at the same time min.m.z- 
,o ing power drain on the motor vehicle engine bat- 
tery used to supply the catalyst preheating energy. 

Furthermore the invention can provide elec- 
tromagnetic inductive heating of the inventive cata- 
lyst bonding layer to heat at vehicle start-up the 
,s catalyst of a catalytic converter included in the 
exhaust system, with maximum speed and mini- 
mum battery drain. 

Therein, if the catalyst is carried on a ceramic 

support lattice iniegrai wim «• => ---- 

20 trically and thermally insulating layer, inductive 
heating is yet more efficient, since the insulating 
material contains the heat of the catalyst elec- 
tromagnetically induced therethrough. 

Thus inductive heating realizes advantages of 
25 efficiency and stability, since the resistance or re- 
sistivity of the heated element, in being heated 
uniformly, remains consistent in that problems due 
to mechanical connections are eliminated. More- 
over inductive heating ensures that engine .cation 
30 battery power is used most conservatively. 

An exhaust gas catalytic purifier construction in 
one aspect of the present invention comprises a 
ceramic honeycomb-structured catalyst carrier to 
which a catalyst is adhered via a bonding layer, 
35 which may be electrically conductive, formed onto 
the ceramic carrier by chemical vapor depos.tion. 
An electrically and thermally insulat.ng layer is 
formed peripherally on the catalyst carrier, thereby 
composing a monolithic catalytic converter base 
40 construction. Further, an induction heating coil may 
be wound onto the catalytic converter insulat.ng 
layer and the coil may be fixed in the construction 
by a heat-resistant layer of ceramic or the like 
material spray-coated or fired on to encompass the 
45 monolithic construction. 

An exhaust gas catalytic purifier construction in 
another aspect of the present invention teaches the 
inductive heating of a catalytic converter which 
comprises either a metallic catalyst carrier itself 
so induced, via an heating induction coil peripherally 
surrounding the carrier and separated from it by an 
insulating layer, to heat the catalyst, or a ceramic 
carrier, in which a heating current is induced via an 
induction coil. 

55 in a further aspect, an exhaust gas catalytic 

purifier construction is divided into a main catalytic 
converter portion comprising the ceramic 
honeycomb-structured catalyst carrier to which 
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catalyst is adhered via the CVD-deposited bonding 
layer, and an inductively heating sub-portion, hav- 
ing a metallic support carrying catalyst either via 
the CVD-deposited bonding layer, or by conven- 
tional means, of size to heat sufficient catalyst to s 
effect exhaust-fume purifying catalytic conversion 
in accordance with lower engine speeds during 
warm-up, for maximum efficiency both in catalyt.c 
conversion effectiveness and in battery power use. 

Alternatively, the sub-portion can comprise a w 
ceramic catalyst carrier bearing an electrically con- 
ductive layer partially formed on the carrier by. for 
example, chemical vapor deposition, so as to have 
a predetermined resistance. Current can be applied 
directly to, or induced in, the conductive layer in is 
order to heat the catalyst. Also, the sub-portion can 
be heated directly wherein the catalyst carrier is 

(ha rriotajjjr SMppOft. 

'~ Yet "a further aspect of the present invention 
defines a method to achieve an exhaust gas cata- 20 
lytic purifier construction wherein a catalytic bond- 
ing layer is superficially formed by chemical vapor 
deposition onto base material comprising compo- 
nents of an engine exhaust system. Therein, the 
bonding layer consists of either a ceramic or an 25 
inter-metallic compound of columnar-shaped or 
gross-structured crystals; and a catalyst layer is 
superficially formed onto the bonding layer. 

In still another aspect of the present invention a 
catalytic bonding layer is deposited by chemical 30 
vapor deposition to the metallic exhaust conduit of 
an internal combustion motor vehicle exhaust sys- 
tem to effect catalytic conversion exhaust gas pu- 
rification therein. The catalyst can be heated by 
means auxiliary to the heating due to the exhaust- 35 
ing gases of combustion; for example by applying 
an electric current directly to the bonding layer, 
which will be metallic. In this case, an insulating 
layer is initially applied by chemical vapor deposi- 
tion to the bore of the exhaust conduit, and then aq 
the bonding layer is deposited onto the insulating 
layer. 

The foregoing and other objects and advan- 
tages will be more fully apparent from the following 
detailed description, which, together with the draw- 45 
ings, is illustrative of a preferred and other embodi- 
ments of the present invention, without intending to 
be restrictive of such modifications as might be- 
come apparent to persons skilled in this art. ^ 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1(a) is a magnified elevational view of a 
catalyst-carrying metallic support network of an 
exhaust gas catalytic purifier construction; 55 
Fig. 1(b) is a partly in sectional view corre- 
sponding to Fig. 1(a); 



Fig. 2 is a magnified partial view in elevation of 
a catalyst-carrying electrically nonconductive 
support configured in a honeycomb structure of 
an exhaust gas catalytic purifier construction; 
Fig. 3 is a magnified partial view in elevation of 
a catalyst-carrying metallic support configured in 
a honeycomb-laminar structure of an exhaust 
gas catalytic purifier construction; 
Fig. 4 is a graph illustrating morphological char- 
acteristics of substances deposited by the ther- 
mal chemical vapor deposition method used in 
the present invention for given parameters of 
reaction temperature and concentration of raw 
material gases; 

Fig. 5(a) is a micrograph showing surface struc- 
ture of a gross-structured crystal layer of W X C, 
in which the spacing between the hyphens in 
the lower right represents 10um; 

_ .. . . ■ u onrfaro Qtrur.- 

Fig. t>(D) IS a nilUtUyiapn OHU"'My — 

ture of a columnar-shaped crystal layer of W X C, 
in which the spacing between the hyphens in 
the lower right represents 2.0 u m; 
Fig. 6 is a schematic illustration of an exhaust 
gas catalytic purifier construction as an embodi- 
ment of the present invention; 
Fig. 7 is a cross sectional view corresponding to 
the embodiment as shown in Fig. 6; 
Fig. 8 is a magnified partial view corresponding 
to Fig. 7; 

Fig. 9 is a partly in sectional view corresponding 
to Fig. 8; 

Fig. 10 is a cross sectional view of a moditica- 
tion of the embodiment illustrated in Fig. 6; 
Fig. 11 is a partly in sectional view of the 
modification illustrated in Fig. 10; 
Fig. 12 is a schematic illustration of an exhaust 
gas catalytic purifier construction in another em- 
bodiment of the present invention; 
Fig. 13 is a schematic illustration of an exhaust 
gas catalytic purifier construction in a modifica- 
tion of the embodiment; 

Fig. 14 is a schematic illustration of an exhaust 
gas catalytic purifier construction in a further 
modification of the embodiment; 
Fig. 15 is a schematic illustration of an exhaust 
gas catalytic purifier construction as a further, 
embodiment of the present invention; 
Fig. 16 is a schematic illustration of an exhaust 
gas catalytic purifier construction in a modifica- 
tion of the embodiment illustrated in Fig. 15; 
Fig. 17 is a schematic illustration of an exhaust 
gas catalytic purifier construction in yet another 
embodiment of the present invention; 
Fig. 18(a) is a schematic elevational view illus- 
trating a preheating-type catalytic converter as a 
still further embodiment of the invention; 
Fig. 18(b) is a vertical cross section correspond- 
ing to Fig. 18(a); 
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Fig. 19(a) is a schematic elevational view illus- 
trating a preheating-type catalytic converter in a 
modification of the embodiment illustrated in 
Figs. 18 (a) and (b); 

Fig. 19(b) is a vertical cross section correspond- 
ing to Fig. 19(a); 

Fig. 20(a) is a schematic elevational view illus- 
trating a preheating-type catalytic converter in a 
further modification of the embodiment; 
Fig. 20(b) is a cross sectional view correspond- 
ing to Fig. 20(a); 

Fig. 21(a) is a schematic view of an engine 
exhaust conduit in yet a further embodiment of 
the invention; and 

Fig. 21(b) is a cross sectional view correspond- 
ing to Fig. 21(a). 

DETAILED DESCRIPTION OF PREFERRED EM- 
BODIMENTS 

Fig. 1(a), a magnified view seen in the direction 
of exhaust gas flow, and Fig. 1(b), a cross-sectional 
partial view thereof, illustrate a catalyst carrier sup- 
port network in an exhaust gas catalytic purifier 
construction according to an aspect of the inven- 
tion, consisting of metallic thin wires 10A, which 
are woven vertically and horizontally into mesh 
sheets 12 further tiered in the exhaust gas flow 
direction. 

A bonding layer 14 of columnar-shaped or 
gross-structured crystals, having a thickness of 
hundreds to thousands of microns is formed from a 
ceramic, or from an intermetallic compound, by 
low-pressure thermal CVD on the surface of the 
metallic thin wires 10A. The ceramic or intermetal- 
lic compound can be tungsten carbide (WC), mo- 
lybdenum carbide (Mo 2 C), silicon carbide (SiC), or 
alloys thereof; or tungsten silicide (WSi x ), molyb- 
denum silicide (MoSi x ), tantalum silicide (TaSi x ), 
titanium silicide (TiSi K ), or alloys thereof. 

A catalyst layer 16 is coated on the surface of 
the bonding layer 14 by a well-known method. 

Fig. 2 is a view seen in the direction of exhaust 
gas flow of a catalytic converter carrier 
honeycomb-structured support in an exhaust gas 
catalytic purifier construction in a modification of 
the foregoing aspect. The carrier is a honeycomb 
molding 10B of carbon or ceramic. A bonding layer 
14 and a catalyst layer 16. similar to their coun- 
terparts described above, are superficially formed 
on the molding 10B. 

Fig. 3 is a view seen in the direction of exhaust 
gas flow of a catalytic converter carrier 
honeycomb-laminar support in an exhaust gas 
catalytic purifier construction in a further modifica- 
tion of tho foregoing. The catalyst carrier is a 
honeycomb metallic support 10C that is fabricated 
by laminating metallic flat sheets 10a and metallic 



corrugated sheets 10b alternately. A bonding layer 
14 and a catalyst layer 16 similar to their coun- 
terparts just described are formed on the surface of 
the metallic carrier 10C. Alternatively, the honey- 

5 comb metallic carrier 10C is manufactured by 
stacking numerous sheets of given dimensions 
each consisting of a metallic flat sheet 10a and a 
metallic corrugated sheet 10b, or by spirally wind- 
ing long sheets composed of the metallic flat sheet 

jo 10a and the metallic corrugated sheet 10b, respec- 
tively. 

It is to be noted that the base material used in 
the present invention is not limited to the foregoing. 
It can also be a carrier consisting of a sheet or felt 
75 made of thin wires or carbon fibers (graphite), 
ceramic, or metal; a carrier made of a thin metal 
sheet, or a carrier made of a honeycomb, felty, or 
three-dimensional meshy (filter-like) integral mold- 

ing Ul a uciaimu. muv^w ' 

20 molding is desired in that it enables highly efficient 
purification of exhaust gas by the carried catalyst 
layer 16, since the fumes circulate among the 
numerous cells. 

The bonding layer 14 can be formed by any 
25 one of thermal CVD methods (atmospheric-pres- 
sure CVD and low-pressure CVD), ; : vjma-assisted 
CVD, photochemical vapor deposition, ECR plasma 
CVD, and other CVD processes. Thermal CVD is 
especially desirable because it has the following 
30 features: (1) the bonding layer can be formed on 
various kinds of metallic as well as non-metallic 
base material; (2) a bonding layer consisting of a 
predetermined multi-component alloy can be 
formed; (3) a bonding layer which has very ex- 
35 cellent wear and abrasion resistance and excellent 
anticorrosion properties can be fabricated from TiC, 
SiC, BN, and other materials; (4) the bonding layer 
can" be formed rapidly at a rate of several microns 
to hundreds of microns per minute; (5) since reac- 
40 tive gas during the CVD process can enter blind 
spots well, if the process is conducted at a rela- 
tively low pressure, then a bonding layer can be 
formed even inside thin, deep holes or other con- 
volutions; (6) since a bonding layer of high purity 
45 can be formed at a relatively high temperature, a 
bonding layer having little internal distortion and 
few pinholes is realized, thus yielding excellent 
adhesion and elasticity characteristics; (7) it is not 
necessary to use a high voltage; (8) the machine is 
so simple and a high vacuum is not necessary, there- 
fore, productivity is high; and (9) it is easy to take 
preventative measures to prevent against hazards 
to the environment. 

In the thermal CVD methods, low-pressure 
55 chemical vapor deposition is carried out in a reac- 
tion chamber evacuated to 0.1 to 10 torr. Com- 
pared with atmospheric-pressure CVD, low-pres- 
sure CVD has the following advantages: (1) the 
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mean free paths of reactive gases and carrier gas 
and their diffusivities are increased, thus greatly 
improving the film thicknesses and the distribut.on 
of its specific resistivity, and reducing the amount 
of reactive gases consumed; (2) the reaction cham- 
ber takes the form of a diffusion furnace and. 
therefore, it is easy to control temperature; also the 
machine is simple in structure, hence reliability and 
throughput are improved greatly, and (3) less for- 
eign substances adhere to the surface of the bond- 

1,19 Examples of thermal CVD methods include a 
method making use of a fluoride such as WF 6 or 
MoFs. another making use of a chloride such as 
WCI 6 or MoCU. and one utilizing a carbide such 
as W(CO) 6 or MofCO)*. The thin film condition of 
the bonding layer created by any one of these 
HiHorc rlpnftndina on tne 

thermal ovu ihc«i^ * - - 

reaction temperature (temperature of the processed 
substance) and on the concentration and flow rate 
of the raw material gases. A heatproof bond.ng 
layer having a large surface area can be obta.ned 
by appropriately selecting these conditions. 

Fig. 4 graphs characteristics illustrating the ef- 
fects of the reaction temperature and the con- 
centration of the raw material gases on the mor- 
phology of the deposited substance. It is necessary 
to set the reaction temperature and the concentra- 
tion of the raw material gases in such a way that 
the deposited substance takes the form of a layer 
of gross-structured crystals or a film of columnar- 
shaped polycrystal. Preferably, the reaction tem- 
perature is in excess of 1000'C for silicon carbide 
(SiC). in excess of 800 -C for alumina (Al 2 0 3 ). and 
600-800 'C for molybdenum carbide (Mo 2 C) and 
molybdenum silicide (MoSi,,). 

The strength of the crystal obtained in the 
formation of the bonding layer 14 differs according 
to the kind of the base material. Wherein a bonding 
layer consisting of W x Chaving a thickness of 40 u 
m is formed on the surface of a base material 
made of 92% Al 2 0 3 , a tensile strength exceeding 
10 kgf x mm"' is obtained. Wherein a bond.ng 
layer consisting of W„C having a thickness of 40 u 
m is formed on the surface of a base material 
made of a ferric stainless steel containing 20% by 
weight of Cr and 5% by weight of Al as principal 
constituents, the remaining part being Fe. a tensile 
strength exceeding 10 kgf x mm" 2 is obta.ned. 
Wherein sheets of the ferric stainless steel are 
coupled together by spot welding, the tensile 
strength is about 3 kgf x mm" 2 . Wherein sheets of 
the ferric stainless steel are brazed together, the 
tensile strength is about 10 kgf x mm" 2 . Therefore, 
the bonding layer 14 formed by CVD can be adopt- 
ed in bonding together the metallic flat sheets 10a 
and the metallic corrugated sheets 10b of the me- 
tallic carrier 10C of the corresponding modification 



described earlier. 

A specific example of method of fabricating an 
exhaust gas catalytic purifier construction accord- 
ing to foregoing aspects of the present invention 
5 will now be described. 

First "Foam Filter," manufactured by Toshiba 
Ceramics Co., Ltd. was prepared as a filter-like 
ceramic base material. The filter consists of AbO, 
and Zr0 2 and can withstand up to 1800-C. ts 
, 0 porosity is 80 to 90%. The filter takes a disk-like 
form having a diameter of 80 mm and a thickness 
of 10 mm. The number of cells per inch was 8. A 
bonding layer 14 of WC was formed on the sur- 
faces of the cells of the ceramic base material by a 
, 5 low-pressure thermal CVD method. Therein, pro- 
cesses were conducted at a reduced pressure of 
500 mm Hg at a temperature of 650 -c. 
WF6/C6H 6 /H 2 gas was passed at flow rates of 0.3 x 
10 -5 m 3 /sec, u.S x iu- m-<sou, ~ •- •- 
20 m 3 /sec, respectively, for 10 minutes. The surface 
area of the resulting bonding layer 14 formed on 
the base material was tens to hundreds of times 
that of the original base material. 

Then, the upper surface of the bonding layer 
25 14 was impregnated with porous alumina. The lay- 
er was dried and sintered to form a catalyst carrier 
layer consisting mainly of porous alumina. This 
catalyst carrier layer was made by competitive 
adsorption to carry catalytically active components 
30 (Pt/Pd/Ph). Subsequently, the layer was dried, sin- 
tered, and activated (or reduced), yielding catalyst 
layer 16 in finished form. 

Fig 5(a) is a micrograph showing the surface 
structure of a gross-structured crystal layer having 
35 a thickness of 30 u m and made of W»C formed on 
a ferric stainless steel foil at a reduced pressure 
and a temperature of 650 -C. Fig. 5(b) is a microg- 
raph showing the surface structure of a columnar- 
shaped crystal layer having a thickness of 30 a m 
<o and made of W„C formed on a ceramic AbO, at i a 
reduced pressure and a temperature of 800 C. 
The magnification of the micrograph of Fig. 5(a) is 
such that the spacing between hyphens appearing 
near the lower right end of the micrograph ,s 10 u 
45 m The magnification of the micrograph of Fig. 5(D) 
is such that the spacing between hyphens appear- 
ing near the lower right end of the micrograph ,s 
2.0 U m. 



so 



Preferred Embodiment 



An exhaust gas catalytic purifier construction 1 
illustrated in Fig. 6. and as further illustrated cross- 
sectionally in installation in Fig. 7. according to the 
ss preferred embodiment of the present invention 
comprises a ceramic honeycomb-structured cata- 
lyst support 6 carrying a catalyst layer 16 (Fig. 2) 
via electrically conductive, low specific-heat bond- 
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ing layer 14 (also Fig. 2), formed onto the ceramic 
carrier by chemical vapor deposition. An indue ion 
heating coil 7 is wound onto the ceramic catalyst 
support 6 peripherally; and as shown m Figs. 8 and 
9, a heat-resistant layer 8 o. ceramic or other 
suitable material is spray-coated or fired on the 
catalyst support 6 to encompass it, composing a 
monolithic catalytic converter base construction 2. 

The monolithic catalytic converter base con- 
struction 2 is mounted into a converter casing 3. 
circumferential retained at its exhaust upstream 
end by a gastight seal 4, and additionally by a 
cushion 5 downstream thereof, which can be in the 
form of a wire netting, for example. 

Catalyst heating current is electromagnet.cally 
induced in the bonding layer 14 via a.terna ing 
magnetic flux from the induction heating coil 7 
which is supplied a high-frequency current 
electrodes 9a, 9b from high-frequency generator 18 
and regulated by controller 17 in conjunction , w th 
temperature sensor 13. Power is supplied by motor 
vehicle ignition battery 12. 

In the catalytic converter thus constructed and 
equipped, at engine start the induction coil 7 in- 
duces a current in the bonding layer 14 which 
being minimally thin and of low specific heat ca- 
pacity, heats quickly at comparatively lower levels 
o, current draw. Retaining the catalytica y ac ive 
component in the alumina layer with which it is 
impregnated, the bonding layer 14 ,n turn heats the 
catalyst quickly by thermal transfer. Hence the 
catalyst is.heated at least partially, to effect cata- 
lytic conversion of "engine cold" exhausting nox- 
ious fumes including hydrocarbons and carbon 
monoxide, prior to warming otherwise by the 
"enqine hot" exhausting gas upon warm-up to near 
normal operating temperature, i.e., until the tem- 
. perature of gases entering the converter reaches 
about 300 -C. At that point the temperature sensor 
13 disposed in the monolithic catalytic converter 
base construction 2, cuts off the current ju^yto 
the induction heating coil 7, remov.ng further load 

on the battery. , 
In a different version of the foregoing preferred 
embodiment of the present invention, as an alter- 
native to the ceramic honeycomb-structured cata- 
lyst support 6. a metallic catalyst carrier, of for 
example either the wire mesh structure 1 0A as 
illustrated in Fig. 1. or the honeycomb of tiered flat 
and corrugated metal sheets 10C as in depicted in 
Fig 3 and as further illustrated cross-sectionally in 
installation in Fig. 10, can be employed. 

In order to heat the catalyst therein, heating of 
the catalyst carrier 10A or IOC itself is induced via 
the induction heating coil 7. which peripherally sur- 
rounds the metallic support carrier, yet is separated 
from it by insulating layer 8. Wherein the metalhc 
support is employed as the catalyst carrier in the 
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exhaust gas catalytic purifier construction 1. as 
shown in Fig. 11. the insulating layer 8 comprises 
two sections, viz. electrical/thermal insulating layer 
8a and induction heating coil 7 heat-resistant fixing 
layer 8b. In this case, the coil 7 is not wound 
directly onto the metallic support 10A/10C. 

Enveloping the ceramic catalyst support 6 of 
the preferred embodiment by the electncal/thermal 
insulating layer 8a further improves Performance 
and reliability characteristics of the exhaust gas 
catalytic purifier construction 1. 

Alte rnative Embodiments 

induction heating of an exhaust gas catalytic 
purifier construction 1 embodying the invention ,n a 
further aspect can be partial only, for examp ^ 
concentrated at the exhaust upstream end of the 
construction as embodied in a catalytic convey. 
20 An example is represented in Fig. 12, wherein 
Induction heating coiling 7a is closely wound onto 
The gastight seal 4 end of the monolith.c catalytic 
converter base construction 19. 

Indeed, it is to be understood that this inven- 
25 tion covers any and all manner of winding on the 
induction heating coiling, as illustrated in further 
examples by Figs. 13 and 14, which may be cho- 
Tn to elect heating to suit dimensional require- 
ments In the embodiment represented by Fig. id. 
30 dostwld coiling 7b about monolithic cat^ytic 
converter base construction 21 provides concen- 
Sed inductive catalytic heating at the exhaust 
uostream end, while at the opposite end, widely- 
ced partial coiling 7b' can provide latter-stage 
35 heating, balancing improved efficiency. In an alter- 
native to concentric circumferential winding, F,g. 14 
illustrates spiral winding 7c effective of inductive 
atalytic heating about monolithic catalytic con- 
verted base construction 23, as well the consequent 
40 manner of connection to electrodes 9a, 9b. 

Wherein the bonding layer 14 is non-conduc- 
live or is not itself to be heated, a conductive layer 
37 as shown in Fig. 15 having designated resis- 
tance may be formed on catalytic heating sub- 
45 portion 25. which therein can comprise the ceramic 
support as catalyst carrier of the monolithic cata- 
yTconverter base construction 6. The conductive 
,Ler can be heated by the direct application of 
electric current; inductive heating can be achieved 
so via coiling 7d having relatively fewer turns on ,n- 

SU,a F ; 9 'Tshows a patterning of the conductive 
lay er, indicated as 39 and forming catalytic heating 
sub-portion 27. analogous in heating effect o he 
S5 coiling configuration illustrated in Fig. 13. In the 
construction of Fig. 16, induction heating coiling 7 
is wound around monolithic catalytic converter 
base construction 6 in the same pattern as Ulus- 
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trated in Fig. 6 for the preferred embodiment, to 
effect an efficient gradient of heating with respect 
to the exhaust gas stream as it enters the converter 

h ° U The monolithic catalytic converter base con- 
struction can be divided into distinct main portion 
? and inductively heating sub portion 29, as shown 
in Fiq 17. The main portion 6' compnses the 
ceramic honeycomb-structured catalyst earner to 
S catalys/can be adhered via the CVD-depos- 
ited bonding layer; and the sub-port.on 29 com 
prises a metallic support 31, carrying catalyst ei- 
ther via the CVD-deposited bonding layer or by 
onvelna. means. ,n this case no conduct- 
,ayer is necessary, since the metalhc support 
heated inductively by the basic-patterned .nducuon 
heating coil 7a'. The metalHc s^ort 31 « em- 

bodied in catalyst-carryiny suu-^.l 

be heated by energizing it directly. 

Further Embodiments 



Additional examples embodying further aspects 
of the present invention, in which an exhaust gas 
catalytic purifier construction is formed from cata- 
y t Lrrier onto which a catalyst bonding layer , 
formed by chemical vapor deposition are described 
henceforth. In theses cases the catalyst adhered to 
the bonding layer is heated by the direct applica- 
tion of electrical energy. 

Fiq 18(a) is a side elevation in vertical cross 
section' of a preheating-type catalytic converter ac- 
cording to a further example of the invention. F.g^ 
l8 (b) is a front elevation in vertical cross sect.on of 
this preheating-type catalytic converter. 

As shown, the preheating-type catalytic con- 
verter, indicated by 20. has a casing 22 in which 
disk-.ike first, second, third, and fourth catalyse 
filters 24A 24B, 24C. and 24D are spaced from 
each other in the direction in which exhaust gas is 
circulated. Each filter comprises a spongy ceramic 
carrier and is formed essentially as described 
above for the preferred embodiment. A first central 
electrode 26A acting as an external 
mina i is inserted in the first catalytic filter 24A. The 
E catalytic filter 24A and the second catalytic 
ter 24B are connected together by a first outer 
electrode 28A. The second catalytic filter 24B and 
the third catalytic filter 24C are connected together 
by a second centra, electrode 26B. The th,rd cata- 
lytic filter 24C and the fourth catalytic filter 4D are 
connected together by a second outer elect ode 
28B A third central electrode 26C serving as an 
externa, connector terminal is inserted in the fourth 
catalytic filter 24D. An energizing means not 
shown) is mounted between the firs, centra elec- 
trode 24A and the third central electrode 24C. A 
potential difference is developed between the cen- 



ter and the outer periphery of each of the catalytic 
fl ,ters 24A-24D. so that electrical current flows 
through the bonding layers of the filters 24*24* 
As a result, the catalyst layer is heated to a high 

5 ^"(a) is a side e.evation in vertical cross 
section'of a preheating-type catalytic converter for- 
ming a first modification of the foregoing example. 
Piq 19(b ) is a front elevation in vertical cross 
, 0 section of this preheating-type catalytic converter 
As shown in these figures, the preheat.ng-type 
catalytic converter, indicated by numeral 30. has a 
casino 32 in which disk-like first, second, th.rd, 
ourth and fifth cata.ytic filters 34A. 348. 34C. 34D 
J5 and 34E. respectively, are spaced from each other 
in the direction in which exhaust gas .s circulated. 
Each filter is a honeycomb ceramic earner fab- 
ricated from carbon or a silicon carbide composite 
bv the method described earlier. « .»s. 
20 electrode 36A acting as an externa, connector ten- 
minal is inserted in the first catalytic filter 34A. The 
Second catalytic filter 34B and the third catalytic 
filter 34C are connected together by a second 
central electrode 36B. The fourth cata.ytic filter 340 
25 and the fifth catalytic filter 34E are connected to- 
gether by a third central electrode 36C. The f st 
c talytic filter 34A and the second cata.ytic f.Ker 
MB are connected together by a first outer elec- 
trode 3BA. The third catalytic filter 34C and the 
30 fourth catalytic filter 34D are connected together by 
a second outer electrode 38B. A third outer elec- 
trode 38C acting as an external connector term na 
js inserted in the fifth catalytic .Iter -34EL n s 
preheating-type catalytic converter 30, the base 
35 material and the bonding layer of the carbide coop- 
erate to form an electrical resistor. An energ.zi g 
means (not shown) is mounted between he first 
central electrode 36A and the third outer electrode 
38C. Thus, an electrical potential .s produced be- 
40 tween the center and the outer periphery of each of 
the catalytic filters 34A-34E. 

Fiq 20(a) shows the structure of the lateral 
surface' of a preheating-type catalytic converter for- 
ming a second modification of the exampl > as 
45 above. Fig. 20(b) is a front elevation ,n vert.ca. 
cross secfion of the preheating-type catalytic con- 

Vert The base material of the preheating-type cata- 
ly tic converter 40 comprises a ceramic honeycomb 
50 structure 42 molded out of cordierite. Bonding pay- 
ers are formed at both ends of the -nsuie and 
both ends of the outside of the honeycomb struc 
Lre 42. In this case, the outer bonding layers 44 
are made thicker than the inner bonding layers to 
5 5 reduce the electrical resistance of the outer bond- 
nl layers 44. Also shown are externa, connector 
terminals 46 formed on the surfaces of the outer 
bonding layers 44. 
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Fig. 21(a) is a side elevation in vertical cross 
section of an engine exhaust pipe as an example of 
the invention embodied in an exhaust system com- 
ponent other than the catalytic converter. Fig. 21(b) 
is a front elevation in vertical cross section of the 
preheating-type catalytic converting-equipped ex- 
haust conduit. 

As shown, the engine exhaust pipe, indicated 
by numeral 50. is made of a metallic tube 52. A 
first annular electrode 54A is welded to the inner 
surface at one end (the left end in the figures) of 
the tube 52. An insulating film 56 having a thick- 
ness of about 100 u m is formed from Al 2 0 3 by 
CVD over the whole inner surface of the tube 52 
except for one end. A second annular electrode 
54B is mounted on the inner side of the insulating 
film 56 at the other end of the tube 52. Bonding 
j aysr£ 58 are formed on the inner surfaces of the 
fi*rst ancTsecond electrodes 54A and 54B and of the 
insulating film 56 by CVD. A catalyst layer 60 is 
formed on the inner surface of each bonding layer 
58. An energizing means is mounted between the 
outer surface at the other end of the tube 52 and 
the second electrode 54B. When an electrical cur- 
rent is passed between opposite ends of each 
bonding layer 58, the catalyst layer 60 is heated to 
a high temperature. 

As described in the foregoing, a catalyst bond- 
ing layer is formed on the surface of a base ma- 
terial by chemical vapor deposition in an exhaust 
gas catalytic purifier construction. The bonding lay- 
er is formed as a ceramic of columnar-shaped or 
gross-structured crystals or of an intermetallic com- 
pound, and thus it has a suitably rough surface to 
bond the catalyst material. The bonding layer 
moreover can be superficially formed on the base 
material easily and rapidly. In consequence, the 
production efficiency is enhanced. 

Since the bonding layer is formed by CVD, the 
layer is made uniform. Also, the bonding layer can 
be formed irrespective of the shape of the base 
material. Therefore, a bonding layer having a rough 
surface can be formed uniformly even on a base 
material the shape of which would otherwise make 
it difficult to form a bonding layer, or which shape 
may be so complex that a uniform bonding layer 
would be impracticable to form by conventional 
techniques. 

In other embodiments of the exhaust gas cata- 
lytic purifier construction wherein the bonding layer 
serves as an electric resistor and is electrically 
energized, it is quickly heated to a high tempera- 
ture with a small amount of electric power. Con- 
sequently, the catalyst layer quickly reaches a tem- 
perature suitable for a purification reaction. For this 
reason, the burden imposed on the battery during 
ignition of the engine is alleviated. 



Wherein the bonding layer is formed of at least 
one carbide selected from the group consisting of 
tungsten carbide, molybdenum carbide, silicon car- 
bide and alloys thereof, or from at least one silicide 
5 selected from the group consisting of tungsten 
silicide. molybdenum silicide, tantalum silicide, 
titanium silicide and alloys thereof. CVD can be 
effected at a any given temperature within a range 
from a relatively low to a relatively high tempera- 
io ture. This permits formation of a bonding layer on a 
metallic exhaust pipe or on a metallic carrier with- 
out distortion, it being noted that such a metallic 
exhaust pipe and metallic carrier tend to deform 
easily at high temperatures. 
75 In the method of fabricating an exhaust gas 

catalytic purifier construction wherein metallic flat 
and corrugated sheets are alternately laminated to 
form a tiered honeycomb catalyst carrier, and sub- 
sequently a oonding iayer is formed superficiary 
20 thereon by CVD from a ceramic as in the fore- 
going, the bonding layer bonds the metallic flat 
sheets and the metallic corrugated sheets together, 
such that in addition to the advantages likewise as 
above, spot welding, brazing, or any other similar 
25 method which would have been needed heretofore 
to bond the metallic flat sheets and corrugated 
sheets together is dispensed with. 

Various details of the invention may be 
changed without departing from its spirit nor its 
30 scope. Furthermore, the foregoing description of 
the embodiments according to the present inven- 
tion is provided for the purpose of illustration only, 
and not for the purpose of limiting the invention as 
defined by the appended claims and their equiv- 
35 alents. 

Claims 

1. An exhaust gas catalytic purifier of a motor 
40 vehicle internal combustion engine exhaust 

system, comprising: 
a catalyst carrier; 

a bonding layer formed by chemical vapor 
deposition on said carrier; and 
45 a catalyst layer superficially formed on 

said bonding layer. 

2. An exhaust gas catalytic purifier according to 
claim 1. wherein said catalyst carrier corn- 
so prises a catalytic converter support structure of 

a catalytic conversion means. 

3. An exhaust gas catalytic purifier according to 
claim 2, wherein said catalytic converter sup- 

55 port structure is a filter-like lattice of carbon. 

4. An exhaust gas catalytic purifier according to 
claim 2, wherein said catalytic converter sup- 
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port structure is a filter-like lattice of ceramic. 

5. An exhaust gas catalytic purifier according to 
claim 2, wherein said catalytic converter sup- 
port structure is a filter-like honeycomb struc- 
ture of carbon. 

6. An exhaust gas catalytic purifier according to 
claim 2, wherein said catalytic converter sup- 
port structure is a filter-like honeycomb struc- 
ture of ceramic. 

7. An exhaust gas catalytic purifier according to 
claim 2, wherein said catalytic converter sup- 
port structure is a filter-like lattice of metallic 
fibers. 

S. An exhaust gas catalytic purifier according to 
claim 2, wherein said catalytic converter sup- 
port structure is a filter-like mesh of metallic 
thin wires. 

9. An exhaust gas catalytic purifier according to 
claim 2, wherein said catalytic converter sup- 
port structure is a filter-like honeycomb metal- 
lic structure. 

10. An exhaust gas catalytic purifier according to 
claim 2, wherein said bonding layer is en- 
ergized by electromagnetic induction, such 
that said catalyst is preheated in order to effect 
catalytic purification of noxious exhaust fumes 
in advance of heating of the exhaust system 
by the exhausting gases. 

11. An exhaust gas catalytic purifier according to 
claim 1, wherein said bonding layer is a low- 
specific heat capacity film of predetermined 
resistivity. 

12. An exhaust gas catalytic purifier according to 
claim 11, wherein said bonding layer is formed 
from at least one carbide selected from the 
group consisting of tungsten carbide, molyb- 
denum carbide, silicon carbide, and alloys 
thereof. 

13. An exhaust gas catalytic purifier according to 
claim 11, wherein said bonding layer is formed 
from at least one silicide selected from the 
group consisting of tungsten silicide, molyb- 
denum silicide, tantalum silicide. titanium sili- 
cide, and alloys thereof. 

14. An exhaust gas catalytic purifier according to 
claim 1, wherein said bonding layer comprises 
columnar-structured ceramic crystals. 



15. An exhaust gas catalytic purifier according to 
claim 1 . wherein said bonding layer comprises 
gross-structured ceramic crystals. 

16. An exhaust gas catalytic purifier according to 
claim 1 , wherein said bonding layer comprises 
an intermetallic compound. 

17. An exhaust gas catalytic purifier according to 
claim 1, wherein said catalyst carrier com- 
prises a metallic exhaust conduit of the engine 
exhaust system. 

18. An exhaust gas catalytic purifier according to 
claim 17, further comprising an electrically and 
thermally insulating layer formed by chemical 
vapor deposition on said metallic exhaust con- 
duit as said catalyst carrier, wherein said in- 
sulating layer is iaminated between the carrier 
and said bonding layer. 

19. An exhaust gas catalytic purifier according to 
claim 18, wherein said bonding layer is en- 
ergized by the direct application of an elec- 
trical current thereto, such that said catalyst is 
preheated in order to effect catalytic purifica- 
tion of noxious exhaust fumes in advance of 
heating of the exhaust system by the exhaust- 
ing gases. 

20. An exhaust gas catalytic purifier of a motor 
vehicle internal combustion engine exhaust 
system incorporating an exhaust passage, 
comprising: 

an exhaust gas catalytic conversion means 
incorporating a catalyst, disposed along said 
exhaust passage; 

an induction heating coil, provided on said 
catalytic conversion means peripherally with 
respect to said exhaust passage, for heating 
said catalyst via electromagnetic induction. 

21. An exhaust gas catalytic purifier according to 
claim 20, wherein said catalytic conversion 
means comprises a metallic support network 
superficially carrying said catalyst. 

22. An exhaust gas catalytic purifier according to 
claim 21, wherein said metallic support net- 
work is encompassed by an electrically and 
thermally insulating layer disposed peripherally 
thereon. 

23. An exhaust gas catalytic purifier according to 
claim 20, wherein said catalytic conversion 
means includes an electrically nonconductive 
support which superficially carries said cata- 
lyst. 
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24. An exhaust gas catalytic purifier according to 
claim 23, wherein said support is a ceramic 
lattice; said catalytic conversion means further 
comprising a conductive layer having a pre- 
determined resistance formed peripherally on 
said ceramic support lattice so as to lie be- 
tween the lattice and said induction heating 
coil. 

25. An exhaust gas catalytic purifier according to 
24, wherein said ceramic support lattice is 
encompassed by an electrically and thermally 
insulating, layer disposed peripherally thereon. 

26. An exhaust gas catalytic purifier according to 
claim 24, wherein said conductive layer is 
formed on said ceramic support lattice by 



27. An exhaust gas catalytic purifier according to 
claim 24, wherein said conductive layer is so 
formed partially on said ceramic support lattice 
as to effect said predetermined resistance. 

28. An exhaust gas catalytic purifier according to 
claim 20, wherein said induction heating coil is 
secured onto said catalytic conversion means 
by a heat-resistant material so as to retain said 
induction heating coil. 

29. An exhaust gas catalytic purifier according to 
claim 28, wherein said heat-resistant material 
is a spray-coated ceramic. 

30. An exhaust gas catalytic purifier according to 
claim 20, further comprising a temperature 
sensor for enabling on-off control of the elec- 
tromagnetic inductive heating so as to maintain 
the catalyst layer within a predetermined tem- 
perature range. 

31. An exhaust gas purifier according to claim 20. 
wherein said catalytic conversion means fur- 
ther comprises 

a main portion; and 

a sub-portion upstream of said main por- 
tion with respect to the exhaust gas flow, 
wherein 

said induction heating coil is provided on 
said sub-portion of said catalytic conversion 
means. 

32. An exhaust gas catalytic purifier according to 
claim 20. wherein said catalytic conversion 
means comprises: 

a coramic support lattice; and 
a bonding layer for superficially carrying 
said catalyst, superficially formed onto said 



ceramic support lattice by chemical vapor de- 
position. 

33. An inductively preheating exhaust gas catalytic 
5 purifier according to claim 32. wherein said 

bonding layer, due to electrical resistivity 
thereof, functions as an electromagnetically 
conductive layer which heats through the elec- 
tromagnetic induction from said induction heat- 
jo ing coil. 

34. A method of fabricating an exhaust gas cata- 
lytic purifier of an internal combustion engine 
exhaust system, comprising the steps of: 

75 forming a bonding layer by chemical vapor 

deposition superficially on a catalyst carrier of 
the engine exhaust system; and 

superficially coating a catalyst layer on 
said bonding layer. 

20 

35. A catalytic purifier fabricating method accord- 
' ing to claim 34, wherein said catalyst carrier 

comprises a catalytic converter support struc- 
ture of a catalytic conversion means. 

25 

36. A catalytic purifier fabricating method accord- 
' ing to claim 34, wherein said catalyst carrier 

comprises a metallic exhaust conduit of the 
engine exhaust system. 

30 37. A catalytic purifier fabricating method accord- 
' ing to claim 34, wherein the step of coating 
said catalyst layer on said bonding layer fur- 
ther comprises: 
35 impregnating an exposed surface of said 

bonding layer with porous alumina to form a 
catalyst carrier layer; 

drying and sintering said catalyst carrier 

layer; and 

40 applying a catalytically active component 

to said catalyst carrier layer by adsorption. 

38. A catalytic purifier fabricating method accord- 
ing to claim 34, wherein said bonding layer 

45 comprises columnar-structured ceramic cry- 

stals. 

39. A catalytic purifier fabricating method accord- 
ing to claim 34. wherein said bonding layer 

so comprises gross-structured ceramic crystals. 

40. A catalytic purifier fabricating method accord- 
ing to claim 34, wherein said bonding layer 
comprises an intermetallic compound. 
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41. A catalytic purifier fabricating method accord- 
ing to claim 35. wherein the step of forming a 
bonding layer onto said catalyst carrier further 
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includes: 

laminating metallic flat sheets and metallic 
corrugated sheets successively to form a hon- 
eycomb structured as the catalytic converter 
support; 

superficially forming a bonding layer by 
chemical vapor deposition onto said catalyst 

carrier; and 

superficially coating a catalyst layer onto 

said bonding layer. 

42 A catalytic purifier fabricating method accord- 
' ing to claim 34, wherein said bonding layer 
film comprises columnar-structured ceramic 
crystals. 

43. A catalytic purifier fabricating method accord- 

iH hondina layer 

ing to uitfim — 

comprises gross-structured ceramic crystals. 

44 A catalytic purifier fabricating method accord- 
ing to claim 34, wherein said bonding layer 
comprises an intermetallic compound. 

45 A catalytic purifier fabricating method accord- 
' mg to claim 34, wherein said catalyst carrier 

comprises a catalytic converter support struc- 
ture of a catalytic conversion means for inclu- 
sion in the engine exhaust system, the method 
further comprising the step of: 

providing an induction heating coil on said 
catalytic conversion means peripherally with 
respect to exhaust gas flow therethrough, for 
heating said catalyst via electromagnetic in- 
duction. 

46 A catalytic purifier fabricating method accord- 
ing to claim 45, wherein said catalyst converter 
support structure comprises a metallic support 
network. 

47 A catalytic purifier fabricating method accord- 
' ing to claim 46, further comprising the step of 

providing an electrically and thermally insulat- 
ing layer integrally on said metallic support 
network so as to encompass it peripherally. 

48 A catalytic purifier fabricating method accord- 
' ing to claim 47, wherein said induction heating 

coil is provided onto said electrically and ther- 
mally insulating layer; further comprising the 
step of securing said induction heating coil 
onto said catalytic conversion means by a 
heat-resistant material so as to retain said in- 
duction heating coil. 

49 A catalytic purifier fabricating method accord- 
' ing to claim 45, wherein said catalyst converter 
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support structure comprises a ceramic support 
lattice. 

50 A catalytic purifier fabricating method accord- 
ing to claim 49, wherein said induction heating 
coil is provided onto said catalyst converter 
support structure; further comprising the step 
of securing said induction heating coil onto 
said catalyst converter support structure by a 
heat-resistant material so as to retain said in- 
duction heating coil. 

51 A catalytic purifier fabricating method accord- 
' ing to claim 50. wherein said heat-resistant 

material is a spray-coated ceramic. 

52 A catalytic purifier fabricating method accord- 
ing to claim 45. wherein said bonding layer, 
due to electrical resistiviiy thereof, functions as 
an electromagnetically conductive layer which 
heats through the electromagnetic induction 
from said induction heating coil. 

53 A catalytic purifier fabricating method accord- 
' ing to claim 45, further comprising the step of 

forming a catalytic conversion means 
preheater sub-portion as distinct from, and up- 
stream with respect to the exhaust gas flow of, 
a catalytic conversion means main portion. 
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